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ABSTRACT

Proton conductors have attracted considerable attention for solid oxide fuel cell (SOFC), hydrogen pump,
gas sensor, and membrane separators. Doped SrCeOs exhibits appreciable proton conductivity in hydrogen-
containing atmosphere at high temperature. However commercial realization has been hampered due to the
reactivity of SrCeOs with CO,. The chemical stability and proton conductivity are dependent on dopant type.
The purpose of this work is to investigate chemical stability of SrCep95Gdo.0503--Ce09Gdo.102-3 composites
in CO, and H, gases. Thermogravimetric analysis (TGA) was performed in gaseous CO, and electrical
conductivity of the composites were also measured between 500 and 900C in air and H, atmosphere.
SrCe.95Gdo.0503-0-Ce0.9Gdo. 10,5 composite membranes showed good chemical stability of in CO, atmosphere
and high conductivity at hydrogen condition. The hydrogen permeation of SrCe9sGdo.0503--Ce09Gdo.102-5
composite membranes was investigated as a function of volumetric content of SrCe9sGdosOs.a. The
SrCe.95Gd0.0503-0-Ceo.9Gdo.102-6(6:4) membrane with a thickness of 1.0 mm showed the highest hydrogen
permeability with the flux reaching of 0.12 ml/min-cm’ at 800°C in 100%Hy/N, as feed gas.

KEY WORDS : Chemical stability(8}8}%] ©+4Ad), Proton conductor(Z == HX=A]), Thermogravimetric
analysis(& % #4), Hydrogen permeation(5=2> F3}), Membrane(s B.2| <1)
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Fig. 1 Schematic diagram of Hr-permeation test installation for
SCGd-GDC composite membrane

3. 2l ¥ 1
31 ZHTZ 24
Fig. 2= Ar 29171914 1400°C 42438k SCGd-GDC
1000
A:Ce0, SCGd-GDC
B:8rCe0, 1400°
3
&
g
®
§
£

20 Ed 4 50 80
20 (degree)

Fig. 2 X-ray diffration patterns of SCGd-GDC composite (6:4)
membrane sintered at 1400°C
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Fig. 3 Microstructure of SCGd-GDC composite (6:4) sintered
at 1400°C: (a) surface and (b) fractured surface
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